Abstract. The increasing use of information technology in enterprises' daily operations has led to multiple innovative ways to run a business, including electronic commerce (hereafter, e-commerce). However, firms with fewer resources, such as small and medium-sized enterprises (SMEs), are more reluctant to use electronic channels during transactions. This aversion to contemporary business models is a result of these companies' lack of knowledge and capabilities regarding e-commerce. To improve their businesses, SMEs' managers and decision makers could benefit from a methodological framework that fosters a deeper understanding of the determinants of e-commerce. This study sought to explore the use of fuzzy cognitive mapping to address this need. The results are grounded in the knowledge and experience of a panel of experts in e-commerce. The fuzzy cognitive map (FCM) developed shows that entrepreneur profile, market, operational management, marketing and promotions, website and digital platform, and products present the highest centrality indices as determinants of SME e-commerce. The findings offer a better understanding of the cause-and-effect relationships between these determinants. The advantages, limitations, and shortcomings of our constructivist proposal are also discussed.
Introduction
The remainder of this paper is organized as follows. The next section presents a review of the literature on e-commerce and SME practices. Section two provides the methodological background. Section three describes the procedures followed to develop a structured understanding of SMEs' e-commerce practices, as well as discussing the results and limitations of the FCM constructed. The last section concludes the paper by presenting the methodological framework's contributions and a roadmap for future research.
Literature review
E-commerce can be defined as the "process of buying, selling, transferring, or exchanging products, services, and/or information via computer networks, including the Internet" (Turban, Lee, King, McKay, & Marshall, 2008, p. 4) . However, Sin et al. (2016) report that the use of some electronic tools (e.g., electronic mail and websites for promotion purposes only) does not correspond to this concept of e-commerce. The growing number of firms making the transition from a traditional model of commerce to e-commerce is the result of the evolution of technology in business contexts (Choshin & Ghaffari, 2017) . Nisar and Prabhakar (2017) highlight four main differences between traditional business practices and e-commerce. The first is location since, in traditional commerce, customers choose the nearest store while, in e-commerce, every store is available at a global level and at all hours. The second difference is the absence of physical stores, which allows e-commerce businesses to react quickly to external changes. The third is the impossibility of testing products before transactions take place. The last difference is that e-commerce processes have different characteristics in pre-sale, sale, and post-sale moments. Thus, e-commerce offers "more flexibility, enhanced market outreach, lower cost structures, faster transactions, broader product lines, greater convenience, and customization" (Nisar & Prabhakar, 2017, p. 137 ).
E-commerce allows companies to acquire sources of new competitive advantages by reducing costs, improving product quality, reaching more clients and suppliers, and innovating in the ways they sell their products or services (Ngai & Wat, 2002; Sutanonpaiboon & Pearson, 2006) . As a result, e-commerce can provide SMEs with new opportunities, even for those firms that have resource limitations (Cegarra-Navarro et al., 2007) .
According to Savrul et al. (2014) , SMEs tend to be operationalized by their owners, reserving for them the responsibility of making decisions at different organizational levels. This centralization allows internal processes to run more rapidly and, depending on the owners' approach, eliminates highly complex organizational structures. Seyal and Rahman (2003) discern six additional SME characteristics. These are: (1) small management teams; (2) a lack of specialized employees; (3) multifunctional management; (4) a lack of control of the business environment; (5) low employee turnover; and (6) an aversion to sophisticated applications. Risk aversion, resource scarcity, and a low market share also prevent SMEs from competing with multinational firms (Rayahu & Day, 2015) .
If SMEs were to apply e-commerce business models, they could make these companies more competitive. E-commerce would reduce their operational and transaction costs; reduce promotion costs; improve communication and coordination with clients, suppliers, and partners; and minimize transportation obstacles. In addition, these models could reduce delivery costs and help SMEs reach new markets, thereby overcoming physical and time restraints (Organization for Economic Cooperation and Development [OECD], 2013; Savrul et al., 2014) .
Despite the benefits of applying e-commerce business models, MacGregor and Vrazalic (2006) and OECD (2013) have identified multiple barriers that contribute to SMEs' reluctance to engage in e-commerce. Creating a technologically advanced platform is an expensive procedure and requires new competencies. Tax regimes in international transactions are also highly complex, and different countries have different legislation. In addition, low levels of consumer protection can foster fraudulent business practices and damage the reputations of e-commerce businesses. Consumers often mistrust electronic payment procedures (Pinto & Ferreira, 2010; Ramos, Ferreira, & Monteiro-Barata, 2011; Reis, Ferreira, & Monteiro-Barata, 2013) . Furthermore, SMEs want short-term returns on investments and prefer traditional transactions. Another barrier is the inapplicability of e-commerce to products. Finally, SMEs must depend on external consultants to acquire the competencies required in e-commerce.
The literature on e-commerce practices discusses some theoretical models that have been used to identify the determinants that explain firms' adoption of e-commerce practices. Some models have a behavioral psychology background, such as the theory of reasoned action (TRA) (Rahayu & Day, 2015) , and theory of perceived behavior (Ajzen, 1991) . In the context of research on e-commerce adoption, some authors (e.g., Grandón, Nasco, & Mykytyn, 2011) have used these frameworks to identify the determinants that influence the prevalence of ecommerce practices. These factors include the following: (1) intentions; (2) attitudes toward behaviors; (3) subjective norms; and (4) perceived behavior controls (Ajzen, 1991) . Davis (1989) further created the technology acceptance model (TAM), which applies TRA to technology adoption, identifying attitudes toward behavior, perceived usefulness, and perceived ease of use as determinants.
In addition, innovation diffusion theory (IDT) focuses on the characteristics of innovations perceived by the general population in order to determine the degree of proliferation of a specific technology (Walker, Saffu, & Mazurek, 2016) . However, Sila (2013) criticizes IDT for only concentrating on the technological aspects of technology adoption, so some authors (e.g., Lip-Sam & Hock-Eam, 2011; Sila, 2013; Rahayu & Day, 2015; Choshin & Ghaffari, 2017) have applied a more extensive framework -the technology-organization-environment framework (TOE). This model identifies three categories of variables that explain the adoption of specific technologies. These are: (1) technological factors based on IDT; (2) organizational factors related to firms' capability to adopt technologies; and (3) environmental factors involving external pressures that influence adoption decisions.
Other frameworks have also been used to identify the determinants of companies' ecommerce practices. For example, the unified theory of acceptance and use of technology compiles the contributions of previous models (Venkatesh, Morris, Davis, & Davis, 2003) , while the resource-based view was developed by Barney (1991) . Table 1 summarizes some studies that have identified determinants of e-commerce practices.
As Table 1 shows, research focused on identifying determinants that influence SMEs' e-commerce practices includes two steps. First, the researchers ascertain the relevant determinants using the previously mentioned frameworks. Second, the determinants are tested using an empirical method, usually a statistical tool. The investigation done so far thus has some general limitations. Namely, the methodologies used are not applicable in different contexts, the number of factors identified is low, and the statistical methods used are incapable of representing the cause-and-effect relationships between variables. Therefore, the present study sought to develop a comprehensive cognitive structure representing determinants of SMEs' e-commerce practices and identify the primary factors impacting the adoption of these practices. To this end, we used fuzzy cognitive mapping to ascertain these determinants and analyze their cause-and-effect relationships. Ribeiro et al. (2017) argue that considering the cognitive bases of decision-making processes offers an opportunity to develop a better understanding of decision problems. Decision makers consider more than just rational aspects when defining their decision criteria (Zavadskas & Turskis, 2011) as these individuals are also influenced by emotions, instincts, morals, and cultural codes. These introduce a subjective dimension that cannot be omitted from analyses of decision-making processes (Ferreira, 2013) . Therefore, in complex decision situations, studies of decision-making processes need to include the diverse interests, expectations, and perspectives that underlie the research context in question, thereby incorporating subjective factors (Cunha & Morais, 2017) .
Methodology

Cognitive mapping
First introduced by Tolman (1948) , cognitive mapping is "the representation of thinking about a problem that follows from the process of mapping. The maps are a network of nodes and arrows as links […] where the direction of the arrow implies believed causality" (Eden, 2004, p. 673) . Thus, cognitive maps can incorporate a large volume of information, identifying aspects (i.e., subjective factors) that are often omitted from other decision-making frameworks (Eden, 2004) . 
Cognitive maps and FCMs
Although cognitive maps seek to represent reality through cause-and-effect relationships, Carvalho (2013) and Wisen et al. (2013) argue that these maps are incapable of embodying the real dynamics of problems because cognitive maps cannot quantify the intensity of relationships. Kosko (1986) , therefore, developed the FCM approach, which incorporates elements from fuzzy logic and artificial neural networks into cognitive mapping (Stylios & Groumpos, 1998; Misthos, Messaris, Damigos, & Menegaki, 2017; Ribeiro et al., 2017) . Kim and Lee (1998, p. 304) (Stylios & Groumpos, 1998; Hester, 2015; Misthos et al., 2017) . Alongside the arrows in FCMs, real numbers w ij represent the degree of influence that a tail concept i has on a head concept j (Glykas, 2013) . Figure 1 provides an example of an FCM.
The value w ij assumes a real number between −1 and 1 according to three conditions. First, if w ij < 0, an increase (decrease) in C i leads to a decrease (increase) in C j . Second, if w ij = 0, no relationship exists between C i and C j ; and, last, if w ij > 0, an increase (decrease) in C i leads to an increase (decrease) in C j (Hester, 2015; Ferreira, 2016) .
In addition to this graphical representation, FCMs can be formulated as a mathematical expression using a state vector A and an adjacent matrix W (Stylios & Groumpos, 1998; Ferreira, 2016) . The state vector [1×n], in which n is the number of concepts in the FCM, incorporates the state values a i of every concept within an interval of [−1; 1] (Tsadiras, 2008; Salmeron, 2012) . The adjacent matrix W [n×n] comprises the intensity degrees w ij of cause-and-effect relationships between concepts (Ferreira, 2016) . Generally, the matrix diagonal is composed only of zeros because a concept rarely causes itself (Stylios & Groumpos, 1998; Tsadiras, 2008; Ferreira, 2016) . However, some authors (e.g. Kok, 2009; Salmeron, 2012;  Figure 1. Example of an FCM (source: Kang, Deng, Sadiq, and Mahadevan, 2012, p. 78) Carvalho, 2013) consider the existence of non-zero values in the matrix diagonal possible, assuming that some concepts include self-causality.
Despite the complexity of a visual, comprehensive analysis manifested in the mathematical formulation of an FCM, this approach facilitates a better understanding of system behavior even when this is subject to variations (Carvalho, 2013) . According to Stylios and Groumpos (1998) , a state value can be predicted by Equation (1):
in which A i (t+1) is the activation level of concept i at moment t +1. In addition, A j (t) is the activation level of concept j at moment t, w ji is the degree of intensity of the relationship that connects concept j to concept i, and f is the threshold function that confines the state value to an interval. The threshold function can assume different forms: (1) binary (i.e., f(x) = 0 or 1); (2) trivalent (i.e., f(x) = −1, 0 or 1); (3) (Azevedo & Ferreira, 2017) . This function enables qualitative comparisons between concepts and assigns them a meaning (Mazlack, 2009 ).
Tsadiras (2008) further allocates the different threshold functions in two ways according to the decision-making context. Binary and sigmoid functions are used for problems in which the concepts' states are activated or deactivated. Trivalent and hyperbolic tangent functions are used in contexts in which concepts can increase, decrease, or stabilize.
Due to their mathematical basis, FCMs can be used to analyze systems' temporal evolution based on the impacts of cause-and-effect relationships, thereby producing a transparent, well-informed, and logical decision-making framework (Tsadiras, 2008) . In this dynamic analysis, the system in question is submitted to an initial stimulus (i.e., attribution of an activation level to one or more concepts) that could represent its current state or a possible scenario (Stylios & Groumpos, 1998; Tsadiras, 2008; Misthos et al., 2017) . Next, according to Koulouriotis (2004, p. 217) , the intensity degrees of the cause-and-effect relationships cause an "iterative mechanism [to occur], which propagates in the network the initial node stimulations and, […in] this way, estimates the direct and indirect effects ending in each concept".
After some iterations, this causal propagation results in three possible system behaviors: (1) an equilibrium point; (2) cyclic behavior; or (3) chaotic behavior (Salmeron, 2012) . With this feature of FCMs, decision makers can formulate "what-if " questions, thus facilitating a better understanding of the decision problem and more consistent decisions (Yaman & Polat, 2009; Carlucci, Ferreira, Schiuma, Jalali, & António, 2018) .
Application and results
To develop an FCM for an analysis of determinants of SMEs' e-commerce practices, the first step was to form a panel of experts in this field. Fuzzy cognitive mapping "is a process that extracts […] knowledge from […] participants in order to describe and investigate the problem's model and behavior" (Misthos et al., 2017, p. 62) . Stylios and Groumpos (1998) argue that the FCM development process needs to be supported by a panel of decision makers (i.e., experts) for two reasons. These are that these individuals know the factors that influence the relevant system's behavior and that these decision makers are familiar with the cause-and-effect relationships between those factors. Yaman and Polat (2009, p. 387) further note that "using a group of experts has the benefit of improving the reliability of the final model".
Participants
In this study, a panel of six decision makers was created based on the following guidelines. First, the facilitators needed to "relate personally to a small number (say, three to ten persons)" (Eden & Ackermann, 2001, p. 22) . Second, the participants had to include managers with knowledge and experience in SMEs' e-commerce practices. Third, the panel needed to incorporate decision makers with elevated levels of responsibility in SMEs. Fourth, the participants had to come from multiple business areas. Last, the experts needed to be heterogeneous in terms of gender, age, and professional experience.
Thus, the panel comprised founders, owners, and managers from different SMEs from the ticketing, food, alcoholic beverages, refrigeration, equipment maintenance, and home appliance sectors. The experts were available to participate in two four-hour group workshops (i.e., a total of eight hours). The process-oriented nature of the methodological framework applied is significant as this suggests the procedures followed may work well with other groups of decision makers. According to Bell and Morse (2013, p. 962) , this means "there is less emphasis on outputs per se and more focus on process".
Cognitive structure construction
The objective of the first group session was to identify the determinants of SMEs' e-commerce practices and structure these factors into a cognitive map that could be converted into an FCM. Before starting this session, the methodologies to be applied were briefly introduced to avoid misunderstandings between the panel members and facilitators (i.e., two of this paper's authors). The following trigger question was then asked: "Based on your personal values and professional experience, what factors influence SMEs' practice of e-commerce?". This question sought to stimulate reflection on the problem and start a discussion among the panel members (Tegarden & Sheetz, 2003) .
The first phase of this session thus focused on identifying the determinants/criteria using the "post-its technique" (Eden & Ackermann, 2001) . In this procedure, "panel members [are] invited to share opinions, perceptions, experiences and values and, in sequence, to identify relevant criteria for the problem at hand, writing these criteria on post-its (i.e., one criterion per post-it)" (Ribeiro et al., 2017, p. 147) . In the second phase, the decision makers organized the determinants obtained into clusters, resulting in the following six groups: entrepreneur profile; market; operational management; marketing and promotions; website and digital platform; and products.
Inside each cluster, the determinants were reorganized according to their relative importance so that the most important determinants were placed at the top of the cluster and the least important at the bottom. After a final validation by the panel members, the cognitive structure was input into a computer using the Decision Explorer software (www.banxia.com). Figure 2 presents the collective cognitive structure developed. 
This structure used arrows to represent cause-and-effect relationships between concepts, thus expediting the visualization of the system and improving the decision makers' understanding of SMEs' e-commerce practices. Notably, the constructivist approach of the methodologies applied facilitated continuous learning through discussions and negotiations among the panel members. This improved the relevance of the procedures followed and reinforced the process-oriented nature of the methodological framework (U. Özesmi & S. Özesmi, 2004; F. Ferreira, Jalali, J. Ferreira, Stankevičienė, & Marques, 2016) .
FCM development
Because "simple" cognitive maps are unable to represent the dynamic nature of reality (Carvalho, 2013) , the next phase involved developing an FCM. As noted in section 2.2, the system's dynamics were represented by fuzzy quantification of the cause-and-effect relationships using an interval from −1 to 1 (Ferreira, 2016) .
In the second group session, the decision makers were asked to quantify the cause-andeffect relationships identified in the previous meeting. The panel was also informed that they needed to determine intervals according to the type of relationship in question. This meant that, for positive relationships (i.e., an increase [decrease] in a tail concept would increase [decrease] a head concept), the panel had to use the ]0; 1] interval. For negative relationships (i.e., an increase [decrease] in a tail concept would decrease [increase] a head concept), the decision makers should use the [−1; 0[ interval. Zero was excluded because it would mean that no relationship exists between the concepts.
In this session, the decision makers constantly engaged in negotiations and discussions since all degrees of intensity were carefully debated and collectively accepted. Given the heterogeneity of experiences and business areas represented in the panel, ideas about the relationships between determinants and their degree of intensity differed between decision makers, making negotiation a key component in this phase. With all the relationships quantified, the FCM could be created and digitalized using the FCMapper (www.fcmappers.net) and Pajek (www.mrvar.fdv.uni-lj.si/pajek) software packages. Figure 3 shows the cognitive structure of what, at a later stage, would become the final FCM. To simplify this figure, all labels have been removed, but the complete version of the cognitive structure developed containing all specifications is available upon request.
After the FCM had been constructed, the intensities of the various connections within it were inserted into the adjacency matrix as required by this methodology's theoretical framework. Size restrictions make including the adjacency matrix in this paper impossible. However, Table 2 provides an example of the matrix used, in which C i and w ij were defined by the panel members as a group.
The values w ij were directly determined by the decision makers following a lengthy negotiation process. Figure 4 offers an example of this exercise by presenting the first cluster (i.e., entrepreneur profile) in which each connection's degree of intensity lies within the range [−1, 1].
After various tests and simulations were conducted to ensure the system's stability, the visualization and analysis of the FCM's dynamics provided the decision makers with an overview of the impact each determinant could have on SMEs' e-commerce practices. Table 2 . Adjacency matrix Figure 3 . FCM of determinants of SMEs' e-commerce practices Figure 4 . Analysis of degrees of intensity for entrepreneur profile As Carlucci, Schiuma, Gavrilova, and Linzalone (2013, p. 216) 
Static and dynamic analyses of results
According to Tsadiras (2008) , analyses of FCMs can be conducted to facilitate both identifying the factors with the most impact on the system and predicting its behavior in plausible scenarios through variations in determinants. Ferreira (2016) classifies these two forms of analysis as static and dynamic, respectively. The first analysis conducted in the current research was static, in which no changes were made in the system's values -either in determinants/concepts or in cause-and-effect relationships.
Static analysis
Static analysis is based on the determinants' degree of centrality. This indicator assesses the influence that a determinant has in the system under study, such that a high degree of centrality means that the determinant is extremely important in the system (Ribeiro et al., 2017) . The degree of centrality is the sum of a determinant's indegree and outdegree (Misthos et al., 2017) . Table 3 lists the determinants of SMEs' e-commerce practices with the highest degree of centrality. The complete list of determinants and their respective degree of centrality is available upon request. The decision makers decided that the most significant determinant of SMEs' e-commerce practices is marketing and promotions (30.60), followed by website and digital platform (24.10), operational management (14.90), products (13.70), entrepreneur profile (12.40), and market (11.50). These results were compared with the existing literature related to e-commerce practices, revealing that the conclusions drawn in the present study corroborate the findings of the previous theoretical frameworks used to identify e-commerce determinants.
Thus, the factors found in the present study are consistent with the TOE framework used by different authors (e.g., Zhang & Dhaliwal, 2009; Lip-Sam & Hock-Eam, 2011; Sila, 2013) . More specifically, technological factors are related to the website and digital platform determinant. Organizational factors are represented by operational management and marketing and promotions. Finally, environmental factors are covered by market. Some researchers have considered the TOE framework to be too limited and added owner and/or manager characteristics to their models (cf. Rahayu & Day, 2015) , while the present model includes entrepreneur profile as a determinant of SMEs' e-commerce practices.
Beyond its compliance with the literature, the cognitive structure developed in this study identifies a more diverse group of factors and appraises their influence on SMEs' e-commerce practices in a transparent and logical way. By identifying the most significant factors influencing SME e-commerce, these results can help decision makers measure SMEs' performance through control systems (Hester, 2015; Olazabal, Chiabai, Foudi, & Neumann, 2018) .
Dynamic analysis
Dynamic analysis implies the assignment of activation values to concepts (see section 2.2) that represent a scenario so that the system's behavior evolves and the effects of that scenario can be predicted (Misthos et al., 2017) . The present study performed this analysis using the Mental Modeler software (www.mentalmodeler.org), dividing the analysis into three levels: (1) clusters; (2) intra-cluster factors; and (3) multi-cluster determinants.
Dynamic analysis of clusters
As can be seen in the cognitive structure developed (see Figure 2) , the panel of decision makers concluded that the determinant labeled "Strategic Plan" is one of the most significant factors in SMEs' e-commerce practices, as it connects all six clusters. According to the participants' perceptions, the determinants represented by these clusters are important components of strategic plans regarding SME e-commerce. Therefore, this analysis submitted each cluster to multiple variations (i.e., −0.50; 0.75; and 1.00) to understand better their impact on strategic plans. Figures 5, 6 , and 7 present the variation of this determinant when each cluster changed by −0.50, 0.75, and 1.00, respectively.
Beyond the above variations of clusters, the determinant labeled "Fail" was also submitted to variations because it has a direct cause-and-effect relationship with strategic planning. As shown in Figures 5, 6 , and 7, failures have a negative impact on strategic plans compared with the clusters overall. This happens because failures have a negative cause-and-effect relationship with strategic plans, while clusters have a positive cause-and-effect relationship with the latter determinant. Thus, when failure rates decrease or increase, this induces an increase or decrease in strategic planning.
In broader terms, the clusters' influence on strategic plans is almost the same for the different variations simulated. Entrepreneur profile is the cluster with the strongest influence (0.76 in a 1.00 variation), followed by products (0.72), market (0.66), marketing and promotions (0.60), website and digital platform (0.46), and operational management (0.38). In decision-making processes, the conclusions based on this analysis can help decision makers rationalize their choices about allocating resources to the component of strategic plans rather than other factors. . Impact on strategic plan of 1.00 variation in each cluster
Dynamic analysis at intra-cluster level
In the analysis conducted at the intra-cluster level, some determinants of each cluster were selected by the panel members and submitted to variations of −0.50, 0.75, and 1.00, to appraise their effects on each cluster. Tables 4 through 9 present the impacts of some of these determinants on entrepreneur profile, market, operational management, marketing and promotions, website and digital platform, and products, respectively. As can be seen at this level of analysis, the impact of a determinant is related to its degree of intensity so that the greater the weight of the cause-and-effect relationship, the greater the variation of the head concept. This analysis at the intra-cluster level provides support for decision-making processes because the results include identifying the causes of a cluster's behavior. Similar to the cluster level analysis, an intra-cluster evaluation facilitates the identification of alternatives when allocating resources.
Dynamic analysis of multi-cluster determinants
A third type of analysis was carried out to examine the impact on the system of determinants with cause-and-effect relationships involving multiple clusters. This level of analysis is important because these determinants generate multiple effects and, consequently, influence strategic plans and the other determinants of this causal chain.
In other words, with a single variation in one of these determinants, the system will show greater variation than if that determinant only has one causal link. This level of analysis submitted each multi-cluster determinant to a 0.50 variation, and the most significant concept of the system (i.e., determinants of SME e-commerce) was studied. Figure 8 presents the results obtained.
As can be seen in Figure 8 , when some determinants vary 0.50 (i.e., internationalization, strategic partnerships, intangibility, and supplier management), the system's most important determinant has a higher variation (i.e., 0.62; 0.61; 0.52; and 0.51, respectively) . This means that these determinants strongly influence SMEs' e-commerce practices. The determinants with less impact are synergies (0.45), quality pictures (0.41), abandoned carts (-0.30), and products that exceed expectations (0.11). Figure 9 presents the effects of a 0.50 variation on this logical chain.
The decision makers' collective perception was that strategic partnerships are related to managers' ability to surround themselves with partners who can help these managers leverage their business, thereby affecting the entrepreneur profile determinant. These partnerships are also useful in brand promotion, which is a marketing and promotions component. Another example of the analysis carried out at the multi-cluster level was the products that exceed expectations determinant. Figure 10 presents the effects of a 0.50 variation on this logical chain.
The panel decided that, as a determinant of marketing and promotions, products that exceed expectations have a positive impact (0.24) because they improve customer satisfaction. However, as a component of products, exceeding expectations has a negative impact on subsequent purchases because customers will not accept products or services that "only" meet their expectations, with the overall cluster reflecting this tendency (−0.10). Analyses at this level were carried out for different logical chains in the cognitive structure created, which resulted in a deeper reflection on and fuller understanding of the determinants of SMEs' e-commerce practices. 
Validation, limitations, and recommendations
The representation of e-commerce practices as an FCM required the organization of information extracted from a group of decision makers. The results include a clearer comprehension of SMEs' e-commerce practices, analyses of combinations of multiple factors, and the ability to appraise the behavior of the system generated when different scenarios are simulated.
The panel members agreed that the development of a model that represents SMEs' ecommerce practices is useful for improving these firms' business. Because SMEs' daily objective is "survival", according to one of the decision makers, a structured system in which determinants of e-commerce practices are clearly identified facilitates better resource allocation and comprehension of business behaviors. This, in turn, can accelerate decision-making processes and produce consistent decisions.
Because the cognitive structure developed in this study is idiosyncratic, any alteration in the elements of the group sessions (e.g., decision makers, facilitators, and procedures) could result in a different representation of the system (Gray et al., 2013) . Consequently, extrapolations of the present research's findings are not recommended, and their application in different contexts must be done cautiously, including adapting the model whenever necessary. Nonetheless, the constructivist and process-oriented nature of the methodology applied means that the FCM generated is a flexible tool that allows for adjustments and updates with new information and focuses on continuously improving its outputs (Yaman & Polat, 2009; Ferreira, 2016) .
Conclusions
Since SMEs seldom apply e-commerce business models in their operations, the present study sought to identify and structure the determinants influencing e-commerce practices from SMEs' perspective by using fuzzy cognitive mapping.
When compared to the extant literature, this research corroborates some previous findings, including that four major groups of determinants exist. The first is technological factors, corresponding in this study to the website and digital platform determinant. The second is organizational factors involving operational management and marketing and promotions. The third is environmental factors, represented by the market determinant. The last group is owner and/or manager profile factors, characterized by the entrepreneur profile determinant. In addition, the construction of an FCM facilitated the identification of a greater number of determinants, including product characteristics. The FCM also revealed the links between determinants in terms of causal logic, showing interrelationships more clearly. Finally, this methodology adapted the model to a specific context and incorporated subjective elements related to the decision problem.
According to Olazabal and Pascual (2016, p. 19) , "FCM is an interesting tool with numerous comparative advantages including the ability to simplify a complex decision environment while integrating actors' different perspectives and ideas using a semi-quantitative approach". Thus, the present study's framework produced new insights into this topic and formulated a more complete conception of SMEs' e-commerce practices. The result is a well-informed framework validated by the panel members who participated in the group sessions, which fa-cilitates analyses of the dynamics behind SMEs' e-commerce practices. No previous evidence of the use of the FCM approach in this context was found, confirming that the proposed methodology makes a significant contribution to the existing literature on e-commerce and SME business development.
By measuring the intensity of the cause-and-effect relationships between determinants, the proposed approach further fosters greater transparency in the way variables interact with each other. This methodology allows for the incorporation of new information and adds to the body of knowledge on SMEs' e-commerce practices. Although the findings are idiosyncratic, as argued previously, they can be an important starting point for other researchers and practitioners seeking to analyze and assess determinants of SME e-commerce. In addition, because the approach applied is process-oriented, the procedures followed can be replicated in other contexts or with different groups of participants (cf. Bell & Morse, 2013) .
Although the proposed model is based on a complementary -as opposed to comparative -methodological perspective, future investigations might consider replicating the FCM processes followed in this study with different participants. In addition, researchers could extend this approach to other contexts and combine it with different methods to make the analyses more robust. This would contribute to a fuller understanding of e-commerce practices in other environments and extend the application of this study's model to wider, transversal contexts. Any further advancement in research on SMEs' e-commerce practices would be welcomed.
